Endothelium-independent vasodilation effect of di- and tri-peptides in thoracic aorta of Sprague-Dawley rats.
The goal of this study was to elucidate the structure-activity relationship for vasodilating peptides and their underlying mechanism. In this study, we synthesized 62 di- and tri-peptides having aromatic amino acid residues (Tyr, Trp and Phe). Among them, only 4 peptides (HW, WH, WL and WV) evoked an apparent vasodilating effect in 50 mM KCl-contracted aortic rings in the descending order of WH>HW>WL>WV; WH showed the vasodilating activity with an EC50 of 3.4 mM. Within our experimental results, it seems likely that Trp residue at the N-terminal would play a role in eliciting vasodilating effect. No appearance of vasodilating effect for stereoisomers of WH with D-configuration revealed that the vessel would recognize the L-configuration of WH. The presence of angiotensin I-converting enzyme (ACE) inhibitor (50 nM enalaprilat) did not affect the WH-induced vasodilating effect, though WH showed a slight ACE inhibitory activity (IC50: 93 microM). The effect was also observed in the endothelium-denuded aortic rings. In contrast, WH provoked a significant displacement to the right in the vasodilating curve in the presence of 30 nM verapamil, while no shift was observed in the presence of 2.5 nM nifedipine. These results indicate that WH, a vasodilating di-peptide, would exert a vasodilation via the suppression of Ca2+ influx into KCl-induced depolarized aortic rings. The present study also suggests that the binding site of WH to the Ca2+ channel may be competitive to that of phenylalkylamine-type voltage-gated L-type Ca2+ channel blocker.